Cyclic tetrasaccharide-synthesizing enzymes from Arthrobacter globiformis A19.
A bacterial strain Arthrobacter globiformis A19 producing cyclic tetrasaccharide (CTS) was isolated from soil. The enzymes, 6-alpha-glucosyltransferase (6GT) and 3-alpha-isomaltosyltransferase (IMT), involved in the synthesis of CTS were purified to homogeneity. The molecular and enzymatic properties of IMT from A. globiformis were similar to those of enzymes from Bacillus globisporus C11 and N75. Arthrobacter 6GT had a smaller molecular mass of 108 kDa and a higher optimum pH of 8.4 than the enzymes from strains of B. globisporus. The genes for IMT (ctsY) and 6GT (ctsZ) were cloned from the genome of A. globiformis A19. The two genes linked together in tandem and formed a gene cluster, ctsYZ. Both of the gene products showed similarities to alpha-glucosidases belonging to glycoside hydrolase family 31, and conserved two aspartic acids corresponding to the putative catalytic residues of the family enzymes. The enzymatic system for the production of CTS consisting of 6GT and IMT might be widespread among bacteria.